
1.0 Introduction  
1.1 Problem and Background (200 words max) 
SARS-CoV-2 is continuing to evolve within the millions of hosts it has infected. This 
evolution has resulted in a number of new “variants of concern” (VOC) which have 
demonstrated both a propensity to spread more efficiently within a population as well as 
reduce vaccine efficacy by 50% in some cases. Detecting these variants such as, 
b.1.1.7., b.1.351. P.1 and in general those harboring the E484K substitution in a high-
throughput and affordable manner presents a challenge in the field of molecular 
epidemiology.  
 
1.2 Solution summary in simple terms (150 words max) 
Loop-mediated isothermal amplification (LAMP) has entered its golden age thanks to 
the pandemic. The unfortunate deficiency of molecular diagnostics, even in countries 
with vast resources has brought this once niche technique into the spotlight. Many 
assays have been developed, validated and are in commercial use. We will attempt to 
furnish the scientific community with another LAMP based tool, this time to quickly 
identify the emerging “variants of concern.” Through a number of iterations people have 
done onto the LAMP reaction, methods to create a positive/negative signal for SNPs 
has already been achieved for multiple organisms. Details of these methods are further 
elaborated below. Multiple approaches will be evaluated in order to guarantee success 
as much as possible. 
 
1.3 Solution summary in technical terms (200 words max) 
Amongst LAMP based diagnostics two large groupings can be constructed based upon 
the method of reporting the results, one those reporting amplification (pH, intercalating 
dyes etc), and two sequence specific methods (DARQ, QUASR etc).  Of the sequence 
specific methods a further distinction can be made as well to those which are amenable 
to SNP discrimination such as (OSD, molecular beacons, CRISPR-based detection). 
We will first try to design primer sets to discriminate SNPs by careful design and 
Watson-crick base pairing. We have successfully employed such methods in the past to 
differentiate two separate alleles of an enzyme integral to the production of a secondary 
metabolite in plants. We will also try to use the reporting methods named above for SNP 
detection. 
 
1.4 State of advancement of the project (100 words max) 
Our platform for accessible LAMP-enabled rapid tests is ready for production to be 
deployed in point of care settings. We have been able to conduct a number of validation 
studies and are currently in the process of substituting homebrew enzymes for 
commercial ones. We are currently planning on starting a small pilot (most likely at a 
school in the Bay Area) by setting up a community lab for routine testing of their 
members.  
Additionally, we are teaming up with other JOGL projects to pursue European approval 
from the regulatory authorities. 



In terms of this particular chapter of ViralALERT (i.e. VariantALERT), we have already 
designed a OSD based primer probe set which meets all the requirements by the 
inventors of the method. We are itching to try it out. 
 
1.5 Project Timeline 

• Weeks 1-4: Testing and screening of primer sets and reporting methods 
• Weeks 4-6: Optimization  
• Wees 6-8: Validation with clinical samples. 

 

2.0 Project Implementation 
2.1 Solution, research, or intervention? (choose accordingly) (1000 words max) 

•  Research: describe hypothesis and research objectives 

We believe that a rapid test to screen for variants of concern can assist 
public health agencies and epidemiologists contain new outbreaks of the 
pandemic in a world under a vaccination campaign. It has become certain 
that the currently available vaccines are dramatically less efficacious 
against these new variants. Therefore, at this current moment it is 
important to not only monitor the prevalence of SARS-CoV-2 but also the 
emerging variants. 

Our justification is similar to the original reasons we developed 
ViralALERT. RT-PCR is not applicable to the wide-scale adoption of high-
throughput. LAMP and other isothermal methods are key to dramatically 
increasing molecular diagnostic capacity around the world. This is further 
exasperated in the global south where sequencing capacity is not as 
available either. 

Additionally, we believe that a robust primer set to query for particular 
regions (deletions, SNPs) will allow researchers to pull clinical samples 
from their freezers for rapid screening of variants. Understanding, 
emergence and rate of spread of variation within the genome of SARS-
CoV-2 by being able to quickly process historical samples will give 
epidemiologists an important data set. The alternative for labs and 
sequencing facilities is to run these samples on their workhorse RT-PCR 
thermocyclers and/or sending for sequencing. Not an easy ask while so 
many fresh samples are backlogged to be tested. 

Our objective is to develop an isothermal method to discriminate between 
the most prevalent SARS-CoV-2 variant (as distinguished by its initial 
D614G variation from the virus in circulation in Wuhan) and the emerging 
ones of b.1.1.7, b.1.351, P.1 and the E484K substitution in general.  



We will tackle this challenge with several different approaches and 
perhaps combinations of them. Importantly, we will undertake the 
optimization of our primers and approach with public-domain enzymes. 
This differs from our previous workflow where, commercial enzymes were 
used and optimized with and then public/home-brew enzymes were 
brought in. A big reason for this was that our expression and purification of 
those enzymes was still being worked on. But now they are ready. 

Once designed and validated with synthetic controls and home-brew 
enzymes, we will identify partners in regions where such variants are 
common to conduct validation with clinical samples. We envision that, at 
least at its onset, our method would be used as a screening tool of banked 
samples to identify which samples and clusters to process via Sanger or 
next generation sequencing. 

All primer sets and assay conditions will be shared via preprint servers and 
protocols.io as soon as they are validated. 

 
2.2 Methodology (500 words max) 
 
Three main approaches will be pursued with LAMP: 
 

a. Primer design-based discrimination. We have already successfully used this 
approach from SNP detection. 

b. One-step strand displacement. We have already designed an OSD primer set 
meeting the requirements for a successful primer set discrimating for the E484K 
mutaltion 

c. Molecular Beacons. This method has primes as a variation discriminating probe 
as already shown by others. 

We will employ various modifications to primers such as mismatches and locked nucleic 
acids to make our sets as specific as possible. We also have some other ideas 
percolating to how to achieve this but they still need to be developed further before 
elaborating here.  
 
2.3 Results/Expected results (500 words max) 
 
We expect to develop and validate LAMP primer sets and amplification 
approaches to discriminate against at least one (but hopefully 3 different variants 
of concern) and start using them with clinical samples. All sequences will be 
shared with the public as soon as validated. 



3.0 Safety, quality assurance and 
regulation  
3.1 What steps have you taken to ensure your solution’s safety? How advanced are you 
in this process (if applicable)? Please check the Biosafety and Biosecurity guideline of 
OpenCovid19 
 
At our lab in the Oakland Genomics Center we have access to BSL-2 level dedicated 
rooms where we work with inactivated virions on a regular manner.  
 
3.2 Have you planned the conduct of your manufacturing process that ensures quality, 
what are the steps you have taken? How advanced are you in this (if applicable)? 
 
We are in ongoing discussions with various oligonucleotide synthesis companies which 
regularly produce primers for commercial diagnostics. 
Members of our project who regularly express and purify enzymes are proficient in the 
field. 
 
3.3 Will you need assistance with the regulation system? If not, which regulatory system 
do you plan on using to distribute the product? Please elaborate (please 
see: Regulatory-Strategies) (if applicable) 
 
We don’t believe we will need regulatory approval in the US since our solution falls 
under the category of “screening” and can be confirmed by other sequencing methods. 
For Europe we are hoping that Project Fitz can facilitate approval of our method. 
 
3.4 Have you talked to medical staff about the feasibility of your project? What did they 
say?   
N/A 
 
3.5 Have you planned the testing, verification and validation of your solution? How 
advanced are you? (if applicable) 
 
We have tested, verified and validated the ViralALERT system with our collaborators in 
Chile and France who have access to clinical samples. We hope to accomplish the 
same with our sub-project VariantALERT. 
 

4.0 Impact, issues and risks 
 
4.1 What impact do you feel your project could have? (100 words max) 
Sequencing capacity is extremely limited in the global south. And even in countries such 
as the United States, sequencing and RT-PCR capacity is not sufficient for screening 
population (especially banked samples) for variants. 
 



4.2 What do you think would make your project a success?(100 words max) 
Widespread adoption of our primer set into the workflow of already existing LAMP 
screening and diagnostic platforms will illustrate a successful project. 
Additionally we believe that if our method is sufficiently easy and robust it will utilized on 
banked samples to understand emergence and transmission of variants. 
 
4.3 Please list the known issues, potential risks, grey-areas, etc in your project 
SNP discrimination in LAMP is not easy and it is surely a challenge. This is why we will 
be taking multiple approaches to accomplish our goals. 
 

5.0 Originality 
 
5.1 What other projects on JOGL are like yours? Search for them and Link them! 
 
One-hour Covid Test and Do-it-Together CoronaDetective are similar in nature to 
ViralALERT. In fact, throughout the pandemic the three projects have been 
collaborating heavily, sharing knowledge and discoveries during weekly calls. The 
development of VariantALERT will no doubt be supported by more of these group 
discussions and the primer and amplification system developed for B.1351, P.1 or 
E484K detection will immediately be available for use by these other two projects as 
well as other open-science/community lab driven efforts. There are even more 
isothermal amplification testing projects in JOGL such as an exciting new approach 
using ribozyme cutting of the target.  
 
5.2 Is this an innovative project? What makes this project different if it’s unique on 
JOGL? 
 
We believe that this is an important project. We are already aware of other groups trying 
to develop a LAMP based test to discriminate variants but not within the open-science 
platform of JOGL. Similar to the multiple approaches and primer sets initially designed 
for SARS-CoV-2 detection we think that having multiple groups tackling this challenge 
from multiple angles is invaluable to meeting it. 
 
5.3 Is there already an open source version of this project? 
 
To our knowledge there is not a method (open or closed) to rapidly screen variants (i.e. 
not based upon sequencing or PCR). 
 

6.0 Team experience 
 
6.1 Please cite your team members and their roles in the project.  
(if applicable) If the project involves several locations or labs, list them too.  
 
Ali Bektas – LAMP Primer design 



Mike Covington – RNA purification and sequencing 
Anitha Jayaprakash – Nucleic acid amplification  
Fernan Federici – Enzyme production and open diagnostics 
 

7.0 Funding and Costs 
 
7.1 Please provide a costing of your project be as detailed as you can, all funding 
requests must be transparent and be for specific needs. The maximum grant is 
2000 euros for new projects and 4000 euros for already established JOGL 
projects. Smaller grants are more likely to be funded. If no grant is required, 
request no funds in the form. 
 
7.2 How is your project being funded so far? 
 
We have run out of funding. We got a JOGL microgrant as well as some funding from 
the UC Berkeley Center for Emerging and neglected diseases 
 
7.3 How much funding do you need and how do you plan to use that funding? 
 
Rough estimates: 
 
-$1000 Synthetic Controls from Twist Biosciences (we will make these synthetic 
controls available to other JOGL COVID DX projects as well, since they send more than 
one project can use in a lifetime) 
-$800 Consumables 
-$1000 Reagents  
-$1500 Oligo synthesis 
-$400 shipping between Oakland, CA and Santiago, Chile 

 
8.0 Achievement and Benefits of funding  
 
If it wasn’t for the initial microgrant we got form JOGL this project would have never 
gotten off the ground. It allowed us to quickly demonstrate our proof-of-principle and 
secure a larger grant through that work.  
But in addition to the money to get us going the JOGL community has been a lifesaver 
of talented molecular biologists as well as was scientists in solidarity with each other’s 
projects. A true gem for those of us participating. 
 


